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AntlfouSing  coatings 
In  situ  leach  rate  measurement  system 
TributylUn 


This  report  presents  the  results  of  a  aeries  of  In  situ  leach  rata  measurements  on  the  hulls  of  three  Navy  test  ships  coated  with 
antlfoullng  paints  containing  tributyltm  oxide.  The  flux  of  tributyltia  from  six  different  organotin  coatings  was  determined  under  actual 
environmental  condition!  using  the  la  tiu  leach  tale  measurement  system  developed  at  the  Naval  Ocean  Systems  Center.  Values  ranged 
from  0.18  to  3.2  ug/cm^/day. 
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EXECUTIVE  SUMMARY 


OBJECTIVE 

Determine  in  situ  leach  rates  of  tributyltin  on  the  hulls  of  three  Navy 
test  ships  coated  with  different  formulations  of  antifouling  paints  containing 
tributyltin  oxide. 


RESULTS 

2 

Measured  leach  rates  ranged  from  a  high  of  3.2  ug  TBT/cm  /day.  The  SPC- 
254  coating  on  the  USS  CORAL  SEA  showed  the  lowest  leach  rate  with  a  mean 

2 

value  of  0.24  ^  0.05  ug  TBT/cm  /day.  The  OHP  M5211S  coating  on  the  USS 

2 

MEYERKORD  showed  the  highest  value  (3.2  ug  TBT/cm  /day). 
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INTRODUCTION 


The  Navy  ia  considering  fleet  implementation  of  organotin  antifouling 
(AF)  coatings.  Realistic  estimates  of  organotin  flux  from  the  fleet,  prefer¬ 
ably  under  actual  environmental  conditions,  are  required  to  assess  the  poten¬ 
tial  environmental  impact  of  these  coatings.  This  report  presents  the  results 
of  a  series  of  in  situ  measurements  made  on  the  hulls  of  three  Navy  test  ships 
coated  with  AF  paints  containing  tributyltin  oxide.  Measurements  were  made 
using  the  in  situ  leach  rate  measurement  system  ( ISLRMS)*  which  was  developed 
at  the  Naval  Ocean  Systems  Center  (NOSC)  under  the^spdnsorship  of  the  Energy 
Office  of  the  David  Taylor  Naval  Ship  Researctj^art^Development  Center  (HAVMAT 
OflE) .  The  i si. RMS  was  originally  designed  fdr measuring  the  biocide  flux  from 
copper  AP  coatings  (NOSC  Patent  No.  4,379^451)  and,  subsequently,  was  modified 
for  measuring  organotin  release  rates,  pteach  rate  values  are  reported  for  the 
commercial  ablative  AP  paint  systems,  ABC-2,  SPC-254,  and  SPC-4  and  also  the 
Navy- formula ted  organometallic  polymer  (OMP)  AF  paints:  OMP  M5211F,  OMP 
W5211S,  and  OMP  58S.  For  comparison,  the  organotin  emission  rate  from  two 
panels  coated  with  ABC-2  was  also  determined  using  an  independent  laboratory 
procedure  v 

v  METHODS 
IN  SITU  LEACH  RATE  MEASUREMENTS 

The  apparatus  used  for  measurement  of  in  situ  organotin  release  rates  is 
shown  schematically  in  Figure  1.  The  system  consists  of  a  12- inch  diameter 
polycarbonate  dome  connected  by  two  50- foot  lengths  of  1 /4-inch  (inside  diame¬ 
ter)  Teflon  ( FBP)  tubing  to  a  peristaltic  pump  operated  from  the  diving  plat¬ 
form.  Additional  lengths  of  tubing  can  be  added  if  required.  An  in-line 
vacuum  gauge  is  used  to  monitor  the  pressure  within  the  system,  and  a  three- 
way  valve  is  used  in  conjunction  with  the  pump  to  collect  water  samples  from 
the  system. 

Materials  used  to  fabricate  the  system  were  selected  based  on  their  low 
adsorptivity  towards  tributyltin  (Homer  and  seligman,  1984).  The  dome  was 
formed  from  a  1 /4-inch- thick  sheet  of  polycarbonate,  and  the  manifolds  were 
machined  from  polycarbonate  stock.  Vito:  tubing  was  used  in  the  pump  head  and 
for  all  manifold-dome  connections* 

The  dome  (shown  in  Figure  2)  is  fitted  with  a  double-edged  gasket  used  to 
form  a  seal  against  the  ship's  hull.  Details  of  the  manifold  system  and  the 
inlet  and  outlet  ports  are  shown  in  Figures  3  and  4,  which  show  top  and  bottom 
views  of  the  dome  respectively.  The  peristaltic  pump  is  used  to  draw  water 
from  the  manifold  connected  to  six  outlet  ports  distributed  around  the  perime¬ 
ter  of  the  dome.  The  return  flow  enters  the  dome  through  a  manifold  connected 
to  four  inlet  ports  equipped  with  directional  nozzles.  Dye  studies  conducted 
using  a  prototype  of  the  same  configuration  showed  this  arrangement  produced 
uniform  gentle  mixing  of  the  volume  of  seawater  within  the  dome. 

The  procedure  for  determining  in  situ  leach  rates  is  as  follows:  the 
domes  and  attached  tubing  are  placed  in  the  water  at  the  test  site,  and  water 
is  circulated  through  the  system  for  approximstely  10  minutes.  This  removes 
any  water  left  in  the  system  from  previous  measurements  and  equilibrates  the 
system  with  the  ambient  water.  Divers  then  position  the  dome's  double-edged 


.  Schematic  of  in  situ  leech  rate  measurement  system. 


Fiflure  2.  Schematic  of  polycarbonate  dome  and  manifold  system. 


gasket  against  the  hull  at  a  selected  sampling  location  on  the  hull.  A  volume 
of  water  is  then  pumped  from  the  closed  system  until  a  sufficient  vacuum  is 
established  to  hold  the  dome  in  place.  The  actual  vacuum  is  monitored  using 
an  in-line  vacuum  gauge.  The  volume  of  water  in  the  system  is  recirculated 
using  a  flow  rate  maintained  at  approximately  525  ral/min.  Ten  to  twenty  ml 
samples  are  withdrawn  from  the  system  every  10  minutes,  and  the  samples  are 
placed  on  ice  until  they  can  be  transferred  to  a  refrigerator.  Normally, 
three  color-coded  (red,  yellow,  and  green)  dome  systems  are  used  at  each 
sampling  site  to  produce  triplicate  sample  sets. 

LABORATORY  LEACH  RATE  DETERMINATIONS 

Two  steel  panels  coated  with  ABC-2  were  used  to  make  independent  leach 
rate  determinations,  one  of  the  panels  was  removed  from  the  USS  KITTY  HAWK 
after  25  months  of  exposure,  and  the  second  test  panel  had  been  exposed  to  San 
Diego  Bay  water  for  12  months.  Determinations  were  conducted  in  polycarbonate 
aquaria  filled  with  14  L  of  unfiltered  Point  Loma  seawater  and  immersed  in  a 
flow-through  seawater  trough  to  control  temperature  during  the  experiment. 
After  a  baseline  sample  was  collected,  a  panel  was  isuersed  in  each  aquarium, 
and  constant  gentle  circulation  was  maintained  using  three  air  stones  in  each 
tank.  A  sample  was  removed  with  a  10-ml  volumetric  pipette  every  10  minutes 
for  1  hour. 

ORGANOTIN  ANALYSES 

The  organotin  concentration  in  each  sample  collected  from  either  the  in 
situ  system  or  the  laboratory  system  was  determined  using  graphite  furnace 
atomic  absorption  apectroacopy  (AAS)  after  mathyUsobutlyketone  (MIBK)  extrac¬ 
tion.  Details  of  this  method  have  already  been  described  (Homer  and  Dooley, 
1963).  concentrations  were  calculated  against  an  organotin  standard  (Chemplex 
Spectrostandard)  prepared  (weight  per  volume)  in  KIBK. 

Single  samples  from  selected  leach  rate  determinations  were  also  analyzed 
by  hydride  reduction  coupled  with  AAS  detection  to  determine  the  distribution 
of  organotin  in  the  leachate  as  the  tributyl-,  dibutyl-,  and  monobutyltin  spe¬ 
cies.  The  technique  is  base<?  on  the  method  originally  described  by  Hodge, 
Seidel,  and  Goldberg  (1979).  Optimization  of  the  method  for  analysis  of 
tributyltin  has  been  described  by  Valkirs,  Vafa,  Seligman,  Liebermau,  and 
Stang  (1985). 

LEACH  RATE  CALCULATIONS 

The  organotin  emission  rate  (leach  rate)  was  calculated  from  the  increase 
in  tin  measured  in  the  system  as  a  function  of  time.  The  total  tin  in  the 
system  at  each  sampling  time  was  calculated  by  multiplying  the  total  volume  of 
the  system  by  the  concentration  of  tin  determined  by  AAS.  The  volume  of  water 
within  each  system  varied  by  as  much  as  200  ml,  depending  on  how  much  water 
was  expelled  when  the  initial  vacuum  was  established.  Consequently,  calibra¬ 
tion  curves  were  generated  for  each  system  to  relate  the  observe u  vacuum  gauge 
reading  to  the  volume  of  water  expelled  (Figure  S)»  This  permits  accurate 
determination  of  the  total  volume  of  the  system  for  each  determination. 
Reported  leach  rate  values  for  each  paint  system  were  obtained  by  pooling  the 
data  from  the  three  domes  at  each  sample  site.  The  slope  from  the  regression 
of  the  pooled  data  set  of  tin  versus  time  was  used  to  calculate  the  leach 
rate. 
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VOLUME  EXCELLED  (ml)  VOLUME  EX 


Figure  8.  Calibration  curves  of  volume  of  seawater  expelled 
from  dome  versus  measured  vacuum. 


7 


The  code  for  the  basic  program  used  to  generate  the  plots  of  tin  versus 
time  and  to  calculate  leach  rate  values  and  the  95-percent  confidence  limits 
of  the  estimate  is  listed  in  Appendix  A.  A  representative  plot  of  tin  versus 
time  for  a  pooled  data  set  is  shown  in  Figure  6.  Individual  plots  of  tin 
versus  time  for  the  three  domes  at  the  same  sampling  location  often  produced 
different  y-intercepts  even  though  the  slopes  were  similar  (e.g.,  Figures  7a, 
7b,  and  7  c).  Consequently,  all  data  were  normalized  to  a  y-intercept  of  zero 
prior  to  pooling  the  data  from  any  sample  location. 

Differences  in  initial  concentrations  for  different  domes  may  depend  on 
how  much  the  slime  layer  on  the  paint  surface  is  disturbed  when  the  dome  is 
placed  on  the  hull.  Disturbance  of  the  slime  layer  is  suggested  by  the  fact 
that  the  sample  collected  at  time  T*0  often  showed  somewhat  elevated  tin  con¬ 
centrations.  Consequently,  the  first  sample  was  not  included  in  the  regres¬ 
sion  analyses.  Because  the  leach  rate  depends  only  on  the  rate  of  increase  of 
tin  within  the  closed  system  over  time,  differences  in  the  initial  concentra¬ 
tion  within  the  system  do  not  affect  the  final  result.  This  is  illustrated  in 
Figures  7a,  7b,  and  7c  where  the  three  determinations  showed  different  initial 
concentrations  but  similar  slopes.  Comparisons  showed  the  mean  leach  rate 
calculated  from  three  separate  determinations  at  each  sample  site  was  nearly 
identical  to  that  obtained  by  pooling  the  normalized  data.  The  pooled  data, 
however,  permits  a  better  statistical  estimate  of  the  overall  variability  of 
each  determination.  Reported  values  are  expressed  in  terms  of  the  95-percent 
confidence  limits  calculated  from  the  confidence  limits  on  the  regression 
coefficient  of  the  pooled  data  (Sokal  and  Rohlf,  1969). 

ANCILLARY  MEASUREMENTS 

Temperature  and  pH  were  also  measured  near  each  ship  hull  using  a  Horiba 
Model  U-7  Water  Quality  Checker  equipped  with  a  cable  that  permitted  the  sen¬ 
sor  to  be  lowered  to  a  maximum  depth  of  10  m.  Manufacturer's  specifications 
state  the  measurement  precision  for  the  instrument  isjtO.  1  pH  units  and  jtO.5 
degrees  Centigrade.  In  seawater,  the  accuracy  of  the  pH  measurement  is 
probably  not  much  better  than  jt0.2  pH  units  because  of  problems  associated 
with  standardization  in  a  high-ionic  strength  medium. 
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LEACH  RATE-  2.  15  CUG  TBTO/CM2/DAY5  POINTS  EXCLUDED-  1 

Figure  7a.  Plot  of  tin  versus  time  for  the  OMP  M521 1 F  paint  system  on  the  USS  MEYERkORD  (red  dome  system). 
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LEACH  RATE-  2.3  CUG  TBT0/CM2/DAY)  POINTS  EXCLUDED-  1 
Figure  7b.  Plot  of  tin  versus  time  for  the  OMP  MS21 1 F  paint  system  on  the  USS  MEYERKORD  (yellow  dome  system). 
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RESULTS  AND  DISCUSSION 


Table  1  summarizes  the  results  of  in  situ  leach  rate  measurements  con¬ 
ducted  in  Norfolk  on  the  USS  CORAL  SEA  (CV  43)  and  the  USS  BIRMINGHAM 
( SSN  695)  during  July  1984,  in  Long  Beach  on  the  USS  MEYERKORD  (FF  1050)  dur¬ 
ing  August  1984,  and  in  San  Diego  on  the  MEYERKORD  during  December  1984. 
Except  where  noted,  reported  values  are  the  result  of  normalizing  and  pooling 
the  data  from  three  separate  determinations  at  each  sample  site,  values  are 
expressed  in  terms  of  the  95-percent  confidence  limit  of  the  estimate,  plots 
of  individual  determinations  from  each  dome  and  plots  of  the  pooled  data  set 

for  each  paint  system  are  presented  in  Appendix  B.  Table  1  shows  the  measured 

o 

leach  rates  ranged  from  a  low  of  Q.18  to  a  high  of  3.2  /ig/cm  /day.  The  SPC- 
254  coating  on  the  CORAL  SEA  showed  the  lowest  leach  rate  with  a  mean  value  of 
2 

0.24+0.05  /Ltg/cm  /day  for  the  five  areas  investigated.  The  OMP  M5211S  coating 
on  the  MEYERKORD  showed  the  highest  value.  Note,  however,  the  value  for  the 
OMP  M5211S  paint  system  does  not  appear  to  be  significantly  different  from  the 
other  OMP  systems  or  the  ABC-2  coating  on  the  BIRMINGHAM. 

Laboratory  studies  have  shown  that  the  leach  rate  of  certain  paint  sys¬ 
tems  is  a  function  of  pH  and  temperature  (Adema  and  Jackson,  1982).  Consider¬ 
able  differences  in  pH  and  temperature  were  observed  in  the  ambient  water 
where  these  measurements  were  conducted.  The  pH  ranged  from  a  low  of  7.4  in 
the  brackish  waters  of  Norfolk  Naval  Shipyard  to  a  high  of  8.4  in  the  warm 
saline  waters  of  Long  Beach  Naval  Shipyard.  Measurements  conducted  in  San 
Diego  Bay  in  December  on  the  MEYERKORD  were  done  at  intermediate  pH  values  and 
relatively  low  ambient  temperatures.  Based  on  the  limited  set  of  data 
presented  here,  observed  differences  in  leach  rates  (e.g,,  measurements 
conducted  on  the  same  paint  systems  on  the  MEYERKORD  during  August  in  Long 
Beach  and  during  December  in  San  Diego)  could  not  be  solely  related  to  pH  and 
temperature  effects.  The  authors  believe  that  part  of  the  reason  no  clear 
trends  are  evident  with  regard  to  pH  and  temperature  differences  is  that  under 
environmental  settings  the  micro  environment  created  by  the  slime  layer  on  the 
hull  may  actually  regulate  the  pH  in  the  vicinity  of  the  hull-water  interface, 
in  addition,  the  ship's  movement  from  Long  Beach  to  San  Diego  may  have  altered 
the  slime  layer  on  the  paint  surface  and  caused  variances  in  the  measured 
leach  rates.  The  authors  plan  to  continue  to  document  the  pH  and  temperature 
of  the  ambient  water  as  more  measurements  are  made  to  attempt  to  resolve  the 
effect  of  environmental  differences  in  pH  and  temperature  on  leach  rates  for 
different  paint  systems. 

Baaed  on  the  measurements  made  to  date,  the  in  situ  leach  rate  technique 
used  in  this  study  appears  to  provide  an  accurate,  reliable  method  for  deter¬ 
mining  organotin  release  rates  from  ship  hulls  under  realistic  environmental 
conditions,  inspection  of  the  individual  plots  of  tin  versus  time  (three  of 
which  are  presented  in  Figures  7a,  7b,  and  7c)  shows  the  increase  in  tin 

2 

concentration  is,  in  general,  highly  linear  between  10  and  60  minutes  with  R 
values  of  greater  than  0.95  in  28  of  the  33  measurements  made  in  July  and 
August  of  1984.  Although  no  direct  comparisons  were  made  on  a  single  panel, 
laboratory  measurements  made  to  confirm  the  greater  than  expected  values  for 
the  ABC-2  paint  system  (Table  2)  produced  results  similar  to  those  obtained 
using  the  in  situ  system. 


13 


Table  1.  Summary  of  in  situ  leach  rate  determinations  of 
several  organotin  anti fouling  coatings* 

Depth  Leach  Rate*  Temp 

Ship/Date  Paint  System  (ft)  (pgTBT/cm2/day)  (deg  C)  pH 


MEYERKORD/Aug  84 

ABC-2 

3 

0.80+21  % 

24.1 

8.4 

MEYER KORD/Aug  84 

ABC-2 

9 

0. 70+7% 

23.8 

8.4 

MEYERKORD/Dec  84 

ABC-2 

6 

0*33+26% 

16.0 

7.8 

BIRMINGHAM/Jul  84 

ABC-2 

10 

2.3+31% 

NR 

NR 

MEYERKORD/Aug  84 

OMP  M5211F 

3 

2.0+22% 

24.1 

8.4 

MEYERKORD/Dec  84 

OMP  M5211F 

6 

1.6+12% 

16.0 

7.8 

MEYERKORD/Aug  84 

OMP  M5211S 

3 

2.4+28% 

24.1 

8.4 

MEYER KDRD/Dec  84 

OMP  M5211S 

6 

3.2+21  % 

16.0 

7.8 

MEYERKORD/Aug  84 

OMP  58S 

3 

1.7+18% 

24.1 

8.4 

MEYERKORD/Dec  84 

OMP  58S 

6 

0.72+4%® 

16.0 

7.8 

MEYERKORD/Aug  84 

SPC-4 

3 

0.40+24% 

24.1 

8.4 

MEYERKORD/Dec  84 

SPC-4 

6 

1.7+22% 

16.0 

7.8 

CORAL  SEA/Jul  84 

S  PC -2  54 

15 

0. 31_+44% 

26.2 

7.5 

CORAL  SEA/Jul  84 

SPC-254 

5 

0.28+22%* 

26.4 

7.5 

CORAL  SEA/Jul  84 

SPC-254 

10 

0.21+20%* 

26.3 

7.5 

CORAL  SEA/Jul  84 

SPC-254 

5 

0.18+15%* 

26.4 

7.5 

CORAL  SEA/Jul  84 

SPC-254 

5 

”  ft 
0.22+31% 

26.4 

7.5 

*  +  95%  confidence  limit 

•  value  based  on 

measurements 

from  only  one  system 

#  value  based  on 

measurements 

from  only  two  systems 

slime  layer  removed 
NR  not  recorded 
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Table  2.  Summary  of  in  situ  and  laboratory-determined  leach  rates 
for  ABC-2  antifouling  coating. 


Method 

Ship/Panel 

Leach  Rate* 

2 

(  gTBT/cm  /day) 

Temp 

(deg  C) 

PH 

in  situ  - 

USS  MEYERKORD 

Aug  1984 

0.80+20% 

24.1 

8.4 

Aug  1984 

0.70+7% 

24.1 

8.4 

Dec  1984 

0.33+26% 

16.0 

7.8 

in  situ  - 

USS  BIRMINGHAM 

July  1984 

2.3+31% 

NR 

NR 

Laboratory 

-  USS  KITTY  HAWK 

Aug  1984 

3.3+14%* 

22 

8.3 

Dec  1984 

1 .7+19% 

17 

NR 

Laboratory 

-  San  Diego  Bay 

2.8+40% 

21 

8.0 

*  +95%  confidence  limits 
NR  not  recorded 

#  value  based  on  measurements  from  only  two  systems 


An  attempt  was  made  to  determine  whether  removal  of  the  slime  layer 
before  the  dome  was  placed  on  the  hull  made  a  significant  difference  in  the 
rate  of  toxicant  release  from  the  hull  of  the  CORAL  SEA.  Because  of  time  con¬ 
straints  and  other  shipyard  activities*  only  one  set  of  samples  was  collected 
with  the  slime  layer  removed.  Results  suggest  that  removal  of  the  slime  layer 
did  not  change  the  leach  rate  determined  for  the  3-month-old  AF  system. 

Results  of  hydride-AAS  determinations  of  the  monobutyl-,  dibutyl-,  and 
tributyltin  in  the  leachate  are  presented  in  Table  3.  Although  the  results 
must  be  considered  preliminary  because  of  the  limited  number  of  samples  ana¬ 
lysed  to  date,  there  appears  to  be  a  significant  difference  in  the  quantity  of 
dibutyltin  present  in  the  leachate  from  the  different  paint  systems.  Measure¬ 
ments  of  the  ABC-2  paint  system  on  the  MBYERKORD  and  on  a  test  panel  show  the 
dibutyltin  component  ranged  from  13  to  38  percent  with  a  mean  of  28  percent 
for  the  eight  samples  measured,  xn  contrast,  leachates  from  the  SRC  and  OMP 
paint  systems  did  not  contain  any  measurable  quantities  of  di-  or  mono- 
butyltin.  it  is  not  clear  at  present  whether  these  differences  represent  a 
dibutyltin  impurity  in  the  ABC-2  paint  or  some  difference  in  the  degradation 
of  the  tributyltin  for  the  different  paint  systems.  Because  leach  rates  were 
calculated  assuming  all  tin  extracted  by  MIBK  was  in  the  fora  of  tributyltin, 
hydride  measurements  indicated  that  ABC-2  values  may  be  overestimated  by  an 
amount  up  to  the  fraction  of  tin  present  as  dibutyltin.  These  results  demon¬ 
strate  why  organotin  speciation  Information  is  important  to  properly  evaluat¬ 
ing  the  behavior  of  these  compounds  in  the  environment. 


Table  3.  Percent  monobutyl-,  dibutyl-  and  tributyl tin  in  leachate 
determined  by  the  hydride- AAS  technique. 


Paint  system/ship  or  panel 

MBT 

DBT 

( percent) 

TBT 

Total  Sn 
(M9/I*> 

ABC- 2/MEYERKORD  (Aug  84) 

NM 

38 

62 

5.4 

NM 

38 

62 

4.6 

NM 

34 

66 

6.8 

NM 

35 

65 

8.6 

NM 

13 

87 

7.7 

NM 

19 

81 

5.7 

ABC- 2/Panel 

NM 

18 

84 

9.7 

NM 

26 

74 

5.0 

SPC  254/CORAL  SEA  (July  84) 

NM 

NM 

100 

1.8 

NM 

NM 

100 

3.8 

OMP  M58S/MEYERKORD  ( Aug  84) 

NM 

NM 

100 

6.3 

NM 

NM 

100 

6.6 

NM 

NM 

100 

6.9 

NM  =  below  detection  limit  o£  0*01  nq/h 
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APPENDIX  A 


BASIC  PROGRAM  FOR  PLOTTING  AXD  CALCULATING 


LEACH  RATE  DATA 


10  HO  PROGRAM  TINPLOT 

20  RUM  THIS  PROGRAM  PLOTS  TIN  LEACH  RATE  DATA  FROM  NON-DOCUMENT 

30  RF.M  FILES  CREATED  WITH  WORDSTAR,  THE  DATA  IS  THEN  REGRESSED, 

<40  REM  THE  LEACH  RATE  IS  CALCULATED  AND  THE  9SX  CONFIDENCE 

50  REM  LIMITS  OF  THE  ESTIMATE  IS  CALCULATED  FROM  THE  CONFIDENCE 

60  REM  LIMITS  OF  THE  REGRESSION  COEFFICIENT 

70  REM 

00  REM  GRAPHICS  COMANDS  FOR  PLOTTING  THE  DATA  ARE  FOR  A  HP7470A  PLOTTER 
90  REM 

100  REM  PROGRAM  REVISED  11  JAN  85  S.H.LIEBERMAN 
110  REM 

120  OPEN  "C0M1 s 9600 » N » 7 » 1 "  AS  ttl 

130  INPUT  "INPUT  NAME  OF  FILE  CONTAINING  DATA  (EG .  .B'.TINDATA)  "  ,F* 

140  OPEN  "I" »tt2»F$ 

150  REM  OPEN  COMMUNICATION  PORT  BETWEEN  COMPAQ  AND  PLOTTER 
160  INPUT  N2,S*,P$,SY*,D$ 

170  PRINT  S*,P*,SY*>0$ 

1G0  REM  OPEN  FILE  CONTAINING  LEACH  RATE  DATA 

190  INPUT  "INPUT  YMIN  AND  YMAX  FOR  PLOT  (EG. , YMIN, YMAX)  ".YMIN, YMAX 
200  INPUT  "INPUT  NUMBER  OF  INITIAL  POINTS  TO  SKIP  FOR  REGRESSION  ",  NS 
210  PRINT  ttl ,  "IN} " 

220  PRINT  ttl ,"0T"CHRtt<3) 

230  PRINT  Nl,  "VS}" 

240  REM  DRAW  AND  LABEL  AXES  ON  PLOT 
250  PRINT  ttl,  "SM}" 

260  PRINT  ttl, "IP1200, 1800. 7400, 5500)SPl!" 

270  PRINT  ttl, "SCO. 80, "YMIN, YMAX"}" 

200  PRINT  ttl »"TL1 .5,0," 

290  PRINT  ttl. "SI. 19,. 27}" 

300  PRINT  ttl. "PAO," YMIN"}" 

310  FOR  X«0  TO  80  STEP  10 
320  PRINT  ttl.  "PDJ" 

330  FOR  J=1  TO  200 J  NEXT  J 

340  PRINT  ttl,"POlPA" ,X»YMXN")PU}XT  ?" 

350  IF  X>*10  THEN  300 
360  PRINT  ttl ,"CP-1 .33,-1 }" 

370  IF  X<-9  THEN  390 

300  PRINT  ttl, "CP-1. 835,-1)" 

390  PRINT  ttl » "LB" J  X iCHRtt ( 3 ) 

400  PRINT  ttl,"  )PAM,X.YHIN")M 
410  NEXT  X 

420  PRINT  ttl, "TL1," YMIN")" 

430  PRINT  ttl, "PAO, "YMIN 

440  S"( YMAX- YMIN) /5 

450  FOR  Y*YMXN  TO  YMAX  STEP  S 

460  PRINT  ttl,  "PD ) PAO , " , Y , " ) PU ! YT ) " 

470  IF  Y>alOO  THEN  PRINT  ttl,  "CP-3. 57, ••  .25; " KIOTO  500 
400  IF  Y>«10  THEN  PRINT  ttl,  "CP~2.9,-.25l"iGUT0  500 
490  PRINfttl.  "CP-2.23, -.25!" 

4K*  PRINT  ttl,  "LB"? Y)CHRS<3) 

5li,  FOR  J*l  TO  3001  NEXT  J 
520  PRINT  HJ.  "  ) PAO • " > Y 
530  NEXT  < 

V.O  PRINT  ttl,  "PAO. "YMAX")CP  6,1.5?" 

550  PRINT  MI.  "EBON  <UG>" ?CMR*<3> 

56(.  PRINT  ttl.  "PAO, "YMAX" ?CP60.0;" 

5/0  PRINT  ttl.  "LBTILEH  "}F» >CIIR»(3) 

500  FOR  J!  TO  1000.  NEXT  J 
570  PRINT  ttl,  "I'AO, "YMAX" )0P?>6) " 

400  PRINT  Nl.  "LBSHIPi  "?Stt?"  DATE i  "?I>*»CHRI  <3; 

MO  FOR  >J=»1  TO  30001  NEXT  J 
620  PRINT  ttl.  "PA0,"YMAX‘'?CP4,4}" 

630  PRINT  111,  "LBPAINT  SYSTEM i  ")P»?*‘  STATION!  M;Sf*JCMR»l.U 
40  FOR  .»«!  10  30001  NEXT  J 


650  PRINT  HI,  "PA40,,,YMIN,,;CF-8,-2.5;" 

660  PRINT  Ml,  "LBTIME  <niNUTES)**;CHR*u3) 

670  INPtJT"FINISHED  WITH  AXF.S  -STRIKE  ANY  KEY  TO  CONTINUE", Zt 
680  PRINT  Ml,  "LTO, " 

690  PRINT  Ml,  "S(1+; " 

700  REN  PLOT  DATA 

710  ON  ERROR  SOTO  800 

720  INPUT  M2,X, Y 

730  PRINT  "Ya" , Y 

760  PRINT  Ml,  ,,PA";X;y;"PD" 

750  FOR  J=1  TO  200:  NEXT  1 
760  GOTO  720 

770  PRINT  “RETURNING  TO  CLOSE  FILE" 

700  CLOSE  M2 

790  PRINT  Ml,  "PU:PA0,,,YniN,,i‘* 

000  PRINT  ERR 

810  IF  ERR=62  THEN  RESUME  770 
020  ON  ERROR  GOTO  0 
830  REM  REGRESSION  ROUTINE 
840  PRINT  "REGRESS  DATA" 

850  OPEN  "I", M2, Ft 

860  ON  ERROR  GOTO  1510 

870  N  O 

880  AX  *0 

090  AY^O 

900  SX8«0 

910  SYS^O 

920  SSX'O 

930  SSY”0 

940  N=0 

950  0X«0 

960  UY«0 

970  8XY“0 

980  INPUTM2  .St.Pt.SYt.D* 

990  INPUTM2,  X.Y 

1000  REM  CALCULATE  N.  SUM  OF  X<SX>.  SUM  OF  YtSY) 

1010  REM  "  THE  SUM  OK  X  AND  SUM  OK  Y  SQUARED  , (SXK).(SYS) 

1020  REM  "  "  *  XY  (SXY) 

1030  N"N*l 

1040  IF  H<«MO  GOTO  990 
1050  PRINT  X.Y 
1060  SX«SX*X 
1070  3Y*SY*Y 
1080  SX‘J«SXS»XA2 
1090  8Y8*SYS*YA2 
1100  6XY<*8XY+tX*Y) 

1110  GOTO  990 

1120  REM  CALCULATE  AVRG.OF  X1AX)  AND  OF  Y  (AY) 

1130  RUM  “  SQUARE  OK  THE  SUM  OF  X  AND  OF  t  , <SSX> . <SSY) 

1140  N«NNS 

1150  PRINT  ••NftM.N,"SX#M.SX.,‘SY«B,SY."SXS*“.SXS."SYS«"*SYS,“SXYaH,SXY 

1160  AX'SX/H 

1170  AY«SY/N 

1100  8SX«t5XA2 

1190  SSY«SYA2 

1200  A“SYS -<SYA2/N) 

1210  6«SXS  <SXA2/N) 

1220  C“SXY- < <SX*SY )/N) 

1230  REM  CALCULATE  9SX  CONFIDENCE  LIMITS 
1240  SE *SUR U  <  A-(  tOCl/Bl  */  (M*  2)  >7B) 

1250  IF  N-2«17  THEN  TI)IRT  *2.I1 
1260  IF  N-2«16  THEN  T01ST«2.12 
1270  IF  N-2-*l5  THEN  TOIST*2.131 
1280  IF  N-2‘14  THEN  TOIBT  7.145 
1290  IK  N-2t  13  THEN  YMST*2.16 
1300  IF  N“2f‘t2  THEN  TPIST* 2.179 


1310  IF  N-2==ll  THEN  rt)Il>T  2.201 
1320  IF  N-2=10  THKH  TDIST  2.228 
1330  IF  N-2;-9  THEN  TDIST”.?. 262 
1340  IF  N-  2  8  IHF.N  TDIST  -2 ,306 
1350  IF  N-2”  7  THEN  TDIST -2.305 
1360  IF  N-2 =18  THEN  TDIST  2. lul 
1370  IF  N-2=  6  THEN  TDIST  "2.447 
1380  IF  N-2-5  THEN  TDIST  2.571 
1390  IF  N-2~4  THEN  TDIST‘2.776 
1400  IF  N-2-:3  THEN  TDIST  3.182 
1410  IF  N--2~2  THEN  TDIST’-'t.  303 
1420  CL^TDIST*SE 
1430  PRINT  '•» 

1440  PRINT  "" 

1450  SLOPE- <  (N*SXY)  -(SX^SV))/(<N*SXS)-"SSX) 

1460  INTERCEPT”  (SY-(  SLOPE  *'SX) ) 7N 

1470  R^C  (N*GXY)~(SX*5Y>  >/< <  (SXS*N>-SSX>M  <N*STS>  SSY >  )A.5 
1480  R2"-RA2 

1 490  PRINT  "SLOPE®** .  SLOPE , “'INTRCEPT®*' .  INTERCEPT .  MR«“. R .  "R2="  . R2 
1500  CLQSEN2 
1510  PRINT  ERR 

1320  IF  ERR-62  THEN  RESUME  1120 
1530  ON  ERROR  GOTO  0 
1540  PRINT  Nl,  "LTJ" 

1550  PRINT  Ml.  "SHi" 

1360  FOR  X«10  TO  70  STEP  10 
1370  Vk<SLOPE*X)* INTERCEPT 
1380  PRINT  Ml,  "PA".X,Y"»PI>}" 

1590  NEXT  X 

1600  PRINT  Ml,  “PUS POO." THIN*'}" 

1610  PRINT  Ml.  “CP2.  3T" 

1620  FRINT  Ml.  "LPSl OPE :  “ ; SLOPE  » "  INTERCEPT ’“I  INTERCEPT}"  R,V*sR2iCMR< 

ia30  w:m  calc.ui  ate  leach  rate 

1640  REM  LR.fiLOPE(ug/«in)  f  60(»mvhr)  *  24th*v0uy>  »  l/729.7U-*2'  i 
O/ug  t»n) 

1650  LR>- SLOPE « 60 »lf4»  2 .  5/  72V .  7 

1660  PEL  CL /SLOPE 

1670  lr<;l»pci*lr 

1600  PlfiCl  Cl  NT  Cl  RCl A  R« 100) 

1690  PRINT  "LEACH  RATE  CONFIDENCE  UMTS’.  PtRtL 
1700  IRI  'INTtlftl 

1710  Nt‘ '^(CINTtaR-LRtMlOO)  1/100 
1770  I  R-  LRT*PF 
1 730  PRINT  tR 

1740  PRINT  Ml.  "PUiPAO,*  Y|tlN"j" 

’ 730  PRINT  Ml,  "fp?,-nw 

1740  PRINT  Ml  "I  HI. EACH  ?AtF’  "URi'-M*  TimkCfC*.  PA»".”  93%  Cl-’  HTCl 

T!»  ExaUOE!)  MiM*«  ru|*.  ** 

1770  PRINT  Ml.  "Plli PAP.  "THIN"  " 

1700  i  NO 


A-4 


Survey  Date 


B-1 

COPAL  SEA 

SCC  254 

Red 

7-9-84 

B-2 

m 

a 

Yellow 

a 

B-3 

a 

a 

Green 

a 

B-4 

m 

a 

Pooled 

a 

B-5 

CORAL  SEA 

see  254 

Red 

7-9-84 

B-6 

a 

a 

Green 

a 

B-7 

H 

a 

Pooled 

a 

B-8 

CORAL  SEA 

sec  254 

Red 

7-1 0-84 

B-9 

M 

a 

Green 

a 

B-1  0 

II 

a 

Pooled 

a 

B-1 1 

CORAL  SEA 

sec  254 

Red* 

7-10-84 

B-1 2 

• 

a 

Yellow 

a 

B-1 3 

• 

a 

Green 

a 

B-1 4 

• 

a 

Pooled 

a 

B-1  5 

CORAL  SEA 

sec  254 

Red* 

7-10-84 

B-1 6 

« 

a 

Green* 

a 

B-1 7 

« 

a 

Pooled 

a 

B-1  8 

BIRMINGHAM 

ABC-2 

Re-5 

7-11-84 

B-1 9 

« 

a 

Yellow 

a 

B-20 

a 

a 

Green 

a 

B-21 

a 

a 

Pooled 

a 

B-22 

MEYER KDRD 

ABC-2 

Red 

8-1 4-84 

B-23 

a 

a 

Yellow 

a 

B-24 

a 

a 

Green 

a 

B-25 

a 

Pooled 

a 

B-26 

MEYER  KDRD 

ABC-2 

Red 

8-1 5-84 

B-27 

a 

a 

Yellow 

a 

B-2  8 

a 

a 

Green 

a 

B-29 

a 

a 

• 

Pooled 

a 

B-30 

MEYER KDRD 

OMP  58S 

Red 

8-14-84 

B-31 

a 

a 

Yellow 

a 

B-32 

a 

a 

Green 

a 

B-33 

a 

a 

Pooled 

a 

B-3  4 

MEYER KDRD 

sec -4 

Red 

8-14-84 

B-35 

a 

a 

Yellow 

a 

B-36 

a 

a 

Green 

a 

B-37 

a 

a 

Pooled 

a 

B-3  8 

MEYER KDRD 

OMP  M5211F 

Red 

8-1  4-84 

B-39 

a 

Yellow 

a 

B-40 

a 

a 

Green 

a 

B-41 

a 

a 

Pooled 

a 

B-42 

MEYER KDRD 

OHP  521  IS 

Red 

8-1 5-84 

B-43 

a 

a 

Yel low 

a 

B-44 

a 

a 

Green 

a 

B-45 

a 

a 

Pooled 

a 

B-46 

MEYER KDRD 

ABC-2 

Red 

12-11-84 

B-47 

a 

• 

Yellow 

a 

8-48 

a 

a 

Green 

a 

B-49 

a 

a 

Pooled 

a 

*Sli»a  layer  reaoved 


Faint 


Done 


Survey  Date 


Figure  Shi 


B-50 

MEYER KORD 

OMP  521  IF 

Red 

12-11-84 

B-51 

m 

M 

Yellow 

« 

B-52 

m 

M 

Green 

N 

B-53 

m 

•t 

Pooled 

m 

B-54 

MEYER KORD 

OMP  521  IS 

Red 

12-11-84 

B-55 

n 

m 

Yellow 

« 

B-56 

m 

m 

Green 

» 

B-57 

m 

■ 

Pooled 

N 

B-58 

MEYER XQRD 

SFC-4 

Red 

12-12-84 

B-59 

« 

« 

Yellow 

H 

B-60 

M 

n 

Green 

M 

3-61 

« 

n 

Pooled 

M 

B-62 

MEYER KORD 

OMP  58S 

Red 

12-12-84 

SHI  Pi  USS  CORAL  SEA  DATE,  9  JULY  04  SHIP,  LISS  CORAL  SEA  DATE,  9  JULY  84 


o 


B-4 


1X3  SlMOd  X  01  -Tt  XSO  AVO/ZIO/EUHi.  OH  12 


•7  OJC  TOTO/OB/OAri  POINTS  EXCUSED-  l  LEACH  HATE-  .0  UC  TBT0/CN2/0AY  BSX  CL-  21  *  POINTS  EXI 


B-2! 


r 


SLOPE-  .300182  INTERCEPT-  8.272839  R2-  .9835078  SLOPE-  .3214439  INTERCEPT-  2. 943993E-03  R2-  .9573793 

LEACH  RATE-  1.  48  UG  TBT0/CM2/DAY  95 X  CL-  27  X  POINTS  EXCLUDED-  0  LEACH  RATE-  1.58  UC  TBT0/CN2/DAY  9SX  CL-  12  X  POINTS  EXCLUOEO' 

Figure  B-52.  Fi9ure  B’53- 


SHIP.  USS  MEYERKORO  DATE,  11  DECEMBER  19BA  SHIP.  USS  MEYERKORD  DATE.  11  DECEMBER  108A 

PAINT  SYSTEM.  OMP  52US  STATION.  C/REO  PAINT  SYSTEM.  OMP  5211S  STATION.  C/YELLOW 


RELEASE  OF  SCIENTIFIC  AND  TECHNICAL  INFORMATION  (Prescribing  Document  -  SSCSDINST  5600.2F) 

1 .  Attach  this  form  to  information  to  be  released. 

2.  Attach  cover  sheet  if  information  is  classified. 

3.  See  instructions  on  reverse  for  filling  out  this  form  and  distribution  statements. 

ORIGINATOR  CODE 

Martin  J.  Machniak  71700 

USERID 

machniak 

EXTENSION 

3-6416 

DATE  CLEARANCE  OR  DISTRIBUTION  NEEDED 

11/18/2011 

INFORMATION  CATEGORY 

[yl  Technical  Report  (TR)  (SSC  San  Diego  1  1  Abstract  to  profess 

1  *  1  author)  1 _ 1  review  only 

~1  Technical  Document  (TD)  (SSC  San  1  1  Article  in  professior 

' -  Diego  author) 

\  Technical  Document  (TD)  (Contractor  author)  Presentation  or  pap 

I  - 1  -  or  other 

H  Special  Document  (brochure,  poster,  etc.)  Presentation  or  pap 

I I  ‘  proceedings  or  othr 

1  Technical  Manual  (SSC  San  Diego)  Presentation  or  pap 

onal  journal  for  acceptanc 

al  journal 

er  to  be  published  in  proc 

er  NOT  to  be  published  in 
;r 

er  with  the  abstract  only  t 
dings  or  other 

3C  San  Diego  and  sponso 
o-numbered  publications, 

6  |  |  Patent  Application 

J  Contractor  Release 

eedings  |  |  Contractor  Statement  of  Work 

1 - 1  New  internet  web  site  or  unreleased  information  to 

J  be  added  to  existing  web  site  (Provide  temporary 
URL  in  "Other"  blank  below) 

Dbe  other 

Technical  Note*  |  |  Press  Release 

J  Book  or  Portion  of  book  j  j  Letter  to  editor 

'Technical  Notes  are  defined  as  working  papers  and  distribution  is  limited  to  S. 
All  secret  documents,  except  for  manuscripts  to  be  published  as  SSC  San  Dieg 

r  only. 

must  be  numbered  and  bar-coded  after  90  days. 

TITLE 

IN  SITU  DETERMINATION  OF  BUTYLTIN  RELEASE  RATES  F 

□ 

MEETING  (IF  PRESENTATION) 

DATE  AND  PLACE  OF  MEETING 

SUBTITLE 

TITLE  OF  JOURNAL/PERIDOCAL/PROCEEDINGS 

CLASSIFICATION 

Unclassified 

SPONSOR 

Is  sponsor  aware  of  this  release?  |  >/  |yES  |  |  NO 

CLASSIFICATION  AUTHORITY  AND  DECLASSIFICATION,  DOWNGRADING  INFORMATION 
(If  classified  submitted) 

N/A 

CONTRACT  NO.  (IF  APPLICABLE) 

N/A 

JOB  ORDER  WORK  PERFORMED  UNDER 

JOB  ORDER  FOR  PUBLICATIONS  WORK  (for  SSC  San  Diego-numbered  publications  only) 

N/A 

PROGRAM  ELEMENT,  TASK,  WORK  UNIT,  ACCESSION  NUMBER 

N/A 

Do  you  want  this  entered  in  SSC  San  1  /  1  yES  1  1  NO 

Diego's  Publications  Award  Program?  |  V  | 

AUTHOR 

Is  this  information  related  to  an  invention  or  commercializable  technology?  Q 
Information  contains  Militarily  Critical  Technology 

]yes  [7] 
]yes  [7 

NO 

NO 

RECOMMENDED  DISTRIBUTION  STATEMENT 

A 

I/We  apply  for  release  of  the  attached  information  as  recommended  below.  I/We  have  reviewed  applicable  security  guides  and  contracts,  current 

Military  Critical  Technologies  (MCT)  List,  and  any  other  pertinent  documents,  and  I/We  believe  assigned  classification  and  recommended  distribution 
Statement  protect  the  information  from  unauthorized  disclosure  of  classified  information,  MCT,  trade  secrets,  or  proprietary  and/or  privileged 

Information.  IF  ADDITIONAL  SIGNATURES  ARE  REQUIRED,  PLEASE  PLACE  IN  SPECIAL  INSTRUCTIONS  SECTION. 

SIGNATURE  (Author) 

CODE 

DATE 

Check  here  if  signing  as  COR 

SIGNATURE  ( Author ) 

CODE 

DATE 

Check  here  if  signing  as  COR 

SIGNATURE  (Author) 

CODE 

DATE 

Check  here  if  signing  as  COR 

BRANCH  HEAD 

Information  contains  Militarily  Critical  Technology 

1  have  reviewed  this  information  for  technical  accuracy  and  security. 

]  YES  Q  NO 
]  YES  Q  NO 

RECOMMENDED  DISTRIBUTION  STATEMENT 

SIGNATURE  (Branch  Head) 

CODE 

DATE 

DIVISION  HEAD 

Information  contains  Military  Critical  Technology 

1  have  reviewed  this  information  for  technical  accuracy  and  security. 

□  YES  \7]  NO 

[71  YES  fl  NO 

RECOMMENDED  DISTRIBUTION  STATEMENT 

A 

SIGNATURE  (Division  Head) 

TT  TT^'T'A  \  A  \T  A  /T  A  T>  T/^  TA  1  'TT  1  771  /lOI  Digitally  signed  by  TUKEMAN.MARK.D.1231771421 

Y  jvUJVLrVJN  .JVlAlVlk..l-J.  1  2j  1  /  /14.Z1  DN:  c=US,  o=U.S.  Government,  ou=DoD,  ou=PKI,  ou=USN,  cn=TUKEMAN.MARK.D.1231771421 

CODE 

71700 

DATE 

10/19/2011 

SSCSD  5720/2  (REV  6-08) 


SSCSDINST  56Q0.2F 


UNCLASSIFIED  INFORMATION  ONLY 


LEGAL  COUNSEL  FOR  PATENTS 


1  have  reviewed  for  patentable  subject  matter. 

Author  requested  to  contact  Legal  Counsel  for  Patents  to  discuss  potential  for  patent. 

0 

□ 

YES 

YES 

I 

0 

NO 

]no 

SIGNATURE  (Legal  Counsel  for  Patents) 

*\mrnort\i  T*mrc  -i— t/'-'  moroi  r\r\r  Digitally signedby  anderson.james.eric.i27358io96 

ANDERS  ON .  J  AME  S  .ERIC  .1273581096  DN:  c=US-  °=US  Government,  ou=DoD.  OU-PKI,  ou=USN,  cn=ANDERSON  JAMES. ERIC.  127358 1 0% 

Date:  201 1.10.27  10:16:25  -07W 

CODE 

36001 

DATE 

27  October  2011 

PUBLIC  AFFAIRS  OFFICE 


Information  is  approved  for  release. 

ASSIGNED  DISTRIBUTION  STATEMENT 

A 

SIGNATURE  (Public  Affairs  Office)  (By  direction  of  the  Commanding  Officer) 

BUDZYNA.EDWARD.E.  122857382 1 

CODE 

85003 

DATE 

27  October  2011 

CLASSIFIED  INFORMATION  ONLY 


_ LEGAL  COUNSEL  FOR  PATENTS _ 

I  have  reviewed  for  patentable  subject  matter.  n  YES  n  NO 


Author  requested  to  contact  Legal  Counsel  for  Patents  to  discuss  potential  for  patent. 

□ 

YES 

c 

]no 

SIGNATURE  (Legal  Counsel  for  Patents) 

CODE 

36001 

DATE 

INFORMATION  SECURITY  GROUP 


1  have  reviewed  this  information  for  appropriate  classification  guidance. 

Information  is  approved  for  release. 

RECOMMENDED  DISTRIBUTION  STATEMENT 

SIGNATURE  (Information  Security  Group) 

CODE 

83351 

DATE 

SPECIAL  INSTRUCTIONS  OR  ADDITIONAL  REMARKS 


Public  Affairs:  Technical  Report  1027,  July  1985;  full  title:  "  In  Situ  Determination  ofButyltin  release  Rates  from  Antifouling  Coatings 
on  Navy  Text  Ships."  Authors,  S.H.  Lieberman  (NOSC),  V.  Homer  (computer  Sciences  Corporation),  and  P.F.  Seligman  (NOSC). 
Previously  released  with  Distribution  B,  U.S.  government  Agencies  Only. 


INFORMATION  REVIEW  AND  RELEASE  PROCEDURE 


1 .  This  release,  SSC  SD  5720/2,  must  be  executed  for  any  information  intended  for  release  by  the  Space  and  Naval  Warfare  Systems  Center  San 
Diego.  See  NOSC  5600. 2E  and  NRaDINST  5720.1  for  additional  information  regarding  release  of  information. 

2.  This  form  is  intended  for  release  of  general  and  technical  information,  both  classified  and  unclassified,  including  approval  for  official  SSC  San  Diego- 
numbered  publications.  Final  approval  for  release  of  classified  information  is  the  responsibility  of  the  Information  Security  Group,  Code  83351.  Final 
approval  for  release  of  unclassified  information  is  the  responsibility  of  the  Public  Affairs  Office,  Code  85003 


3.  All  information  for  release,  both  classified  and  unclassified,  must  have  an  assigned  distribution  statement.  Details  concerning  distribution  statements 
can  be  found  in  NOSC  TD  2292  Rev  1 ,  which  can  be  obtained  from  Code  7351 1 .  The  statements  can  be  summarized  as  follows: 

A  -  Unlimited  distribution  (cannot  be  assigned  to  classified  information). 

B  -  U.S.  government  agencies  only. 

C  -  U.S.  government  agencies  and  their  contractors  only. 

D  -  Department  of  Defense  (DOD)  and  DOD  contractors  only. 

E  -  DOD  components  only. 

F  -  Further  dissemination  only  as  directed. 

X  -  Agencies,  individuals,  or  enterprises  eligible  to  receive  export-controlled  data. 

4.  To  release  information,  route  one  copy  of  this  release  form  with  one  copy  of  the  manuscript  and  artwork  to  be  released.  A  copy  of  the  release  form 
and  the  manuscript  will  be  returned  to  the  originator  after  the  internal  routing  has  been  completed.  The  Public  Affairs  Office  will  forward  manuscripts 
to  be  published  as  Center  publications  to  the  Publications  Branch,  Code  7351 1 ,  with  the  original  of  the  completed  form  attached. 

5.  Authors  submitting  manuscripts  to  commercial  editors  or  publishers  should  include  in  their  letter  of  transmittal  the  following  statement:  "This 
manuscript  is  submitted  with  the  understanding  that  it  is  the  work  of  a  U.S.  government  employee  done  as  part  of  his/her  official  duties  and  may  not 
be  copyrighted.  It  is  requested  that  the  publication  of  this  work  include  a  notice  to  this  effect." 


SSCSD  5720/2  (REV  6-08)  (BACK) 


